Studies of the last few years have shown that the mitochondrial mass of the heart muscle cell undergoes quantitative modifications after different experimental conditions (1) (2) (3) (4) (5) (6) .
The development of morphometric and stereologic methods for the quantitative analysis of tissue structures permits the determination of the mitochondrial mass of the myocardium with reasonable accuracy.
Since to our knowledge, considerable discrepancy exists with respect to the estimation of the per cent of cytoplasm of the heart muscle cell that is occupied by mitochondria, a description of the results obtained in the hearts of normal rats by means of differential point-counting analysis seemed therefore warranted.
METHODS
Five male albino rats of the Wistar strain, 210 g in body weight, were used . Special care was taken to select animals of the same age and weight . The rats were lightly anesthesized with ether, the chest was opened, and the heart was removed while still beating. 40 small pieces of the right and 40 of the left ventricular outer walls were immediately fixed for 2 hr in cold 1 % osmium tetroxide in phosphate buffer (7) . The material was embedded in Araldite. From the 40 tissue blocks of each ventricle, five were randomly selected for sectioning . Thick (1A,) sections were mounted on glass slides and stained with alkaline toluidine blue . Thin sections showing gray interference color were mounted on formvar-coated 200-mesh copper grids and stained with uranium acetate and lead citrate. The observations were performed with a Philips 300 electron microscope operated at 60 kv . In order to secure the randomness of the sample from each block of tissue, six electron micrographs were obtained from six consecutive angles of the grid . In this way, 30 micrographs were taken for each ventricular wall of each animal . The THE JOURNAL OF CELL BIOLOGY " VOLUME 48, 1971 -pages 673-676 BRIEF NOTES micrographs were recorded on 35 mm film at an original magnification of 3750. At the end of each set of 30 micrographs, a carbon grating replica having 28,700 lines per inch was photographically recorded. The micrographs were enlarged at a final magnification of 10,000 . The magnification was calibrated for each set of micrographs by means of the carbon grating replica. From each thick section, two micrographs were obtained with the light microscope and enlarged at a final magnification of 1000 .
The morphometric analysis of the mitochondrial mass of the heart muscle cells was done according to the methods described by Weibel (8) , and Weibel et al . (9) .
The volumetric densities of the mitochondria and the myofibrils were determined by means of a test screen containing a frame of known area (225'x3) and a quadratic lattice of 225 points . The same frame was used for counting mitochondrial profiles and determining the numerical density. All the mitochondria present within the frame were counted.
When nuclei or extracellular space were present within the frame, appropriate corrections were made for each micrograph. However, since almost 8570 of the myocardium appeared to be composed of myocardial cell cytoplasm, the occurrence of nuclei or connective tissue in the electron micrographs was not frequent . The volumetric and numerical densities were calculated according to the equations described by Weibel et al . (9) . For the calculation of the numerical density of the mitochondria, a shape coefficient /3 (10) was assumed to be 2.25. This was based on the estimation of the mean axial ratio of 250 mitochondrial profiles and which was found to be 1 .76. The mean volume of the individual mitochondria was estimated by dividing the volumetric density by the numerical density. All the data were referred to 1 ml of heart tissue . In the same study an attempt was made to determine the surface density of the mitochondrial cristae . However, the abundance and close packaging of the cristae made the measurements extremely difficult and the results unreliable .
RESULTS

Composition of the -Myocardium
The light microscopic study showed that 87% of the heart volume was muscle cells. The remaining 13% was composed of connective tissue and blood vessels. The analysis of the heart muscle cells revealed that 2.3% of the cell volume corresponded to nuclei . Accordingly, all the data were corrected by a factor 0.847 in order to establish the true volumetric and numerical densities of mitochondria in I ml of heart tissue .
Volumetric Density of Mitochondria
The volumetric density of the heart muscle cell mitochondria in the left ventricular outer wall amounted to 36.6%. The scatter of individual measurements was small according to the standard error, only 0.68% of the mean . In the right ventricle the volumetric density of mitochondria
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Numerical Density of Mitochondria
The number of mitochondria existent in the left ventricle was found to be 637 X 109 per ml of heart tissue . In the right ventricle the number of mitochondria amounted to 535 X 109 per ml of heart tissue . The difference in the number of mitochondria for both ventricles was in agreement with the difference existent for the volumetric densities. The mean mitochondrial volume, obtained by the division of the volumetric density by the numerical density, was estimated at 0.57 u3 for the left ventricle and at 0.53 Aa for the right ventricle. Although the difference of 0.04 lea was significant, it was considered to be too small and could be due to inherent errors of the method . Accordingly, the assumption was made that the Mean Left ventricle 36 .6 f 0 .6 637 X 10 9 =h 23 X 10 9 0 .57 f 0.003 Right ventricle 29 .3 f 1 .1 545 X 10' f 45 X 10 9 0 .53 =6 0.01 P < 0.001 P < 0 .01 P < 0.001 Table I and in Fig. 1, 2 , and 3.
Volumetric Density of Myofibrils
The myofibrils were the most abundant com- 
